Histological changes, particularly those of apparent demyelination, are known to be present in the brains of subjects with phenylketonuria (Poser and van Bogaert, 1959; Crome, Tymms, and Woolf, 1962) , and this has been found in association with a loss of cerebrosides (Crome et al., 1962) . Recently in a few cases of this condition a disturbance of the fatty acid composition of cerebrosides and sulphatides has been described (Foote, Allen, and Agranoff, 1965; Menkes, 1966) .
We have examined the lipid content of the brain in four cases of phenylketonuria, one being the case described by Poser and van Bogaert (1959) , and in one case the fatty acid distribution in cerebroside and sulphatide together with the phospholipid plasmalogens have also been determined and the findings that have been obtained are reported here.
MATERIALS AND METHODS
Portions of four brains have been examined, three from Dr. L. Crome and Dr. M. Erdohazi, aged 11, 18, and 29 years, and one from Dr. C. M. Poser, aged 18 years. Three brains had been formalin fixed, for two years, five weeks, and 12 weeks respectively. The portion of brain from Case 4 was preserved at -20°before examination and the three control fresh brains were treated in an identical manner at -200.
White matter and cortex were separated and in a portion of each the water content was determined. Lipid extracts were prepared and the lipid content of both white matter and cortex estimated as previously (Cumings and Rozdilsky, 1965) except that total cerebrosides were determined following the techniques of Radin, Brown, and Lavin (1956) and Svennerholm (1956) . Thin-layer chromatography (TLC) was performed (Mildner, Wherrett, and Cumings, 1962) . On the fresh material plasmalogens were determined by a modification of the two dimensional TLC method of Owens (1966) , when the solvent systems used were, firstly, chloroform-methanol-5 % aqueous ammonia (17 : 7: 1 v/v/v) and, secondly, chloroform-methanolwater (60: 35: 8 v/v/v).
GAS LIQUID CHROMATOGRAPHY This was performed using a Pye Panchromatograph on a column of 3 % apiezon L on celite and with a Macro Argon ionization detector. A lipid extract of fresh white matter and cortex of Case 4 was prepared by the method of Folch, Lees, and Sloane-Stanley (1957) as for the lipid analysis and the lipoprotein present denatured with methanol. Cerebrosides and sulphatides were separated from other lipids on 1-cm columns of 3 g Florosil for every 400 mg wet white matter and 15 g for every 6 g wet cortex, employing the method of Kishimoto and Radin (1959) .
All the cholesterol in the extract was eluted from the column with chloroform (70 ml. for white and 300 ml. for cortex), ceramides with chloroform-methanol 19 :1 v/v (10 ml. for white and 40 ml. for cortex), and cerebroside and sulphatide with chloroform-methanol 2: 1 v/v (120 ml. for white and 300 ml. for cortex) (Rouser, Bauman, Kritchevsky, Heller, and O'Brien, 1961) . The purity of each fraction was determined by TLC.
Cerebroside and sulphatide were separated on DEAE cellulose as described by Rouser, Kritchevsky, Heller, and Lieber (1963) and each column (1 cm wide) contained 2 g DEAE cellulose for up to every 30 mg cerebroside applied. Cerebroside was eluted from the column with 90 ml. 2: 1 v/v chloroform-methanol, and sulphatide with 80 ml. chloroform-methanol-concentrated ammonium solution-5M ammonium acetate (4: 1: 0-1 : 0 05 v/v/v/v) (Menkes, Duncan, and Moossy, 1966) and the purity of each eluate containing either sulphatide or cerebroside determined by TLC. The sulphatide eluate was dried, dissolved in chloroform-methanol 4: 1 v/v, and dialysed for 24 hr against distilled water (O'Brien, Fillerup, and Mead, 1964) . The content of both cerebroside and sulphatide was estimated in all eluates.
Hydrolysis was performed according to Hajra and Radin (1962) with 2 ml. methanol and 0-4 ml. concentrated HCI and refluxing for 7 to 8 hr under nitrogen in closed tubes. After cooling the fatty acids were extracted three times with 2 ml. hexane and methylated by diazomethane (Baker, 1961) .
The hydroxy fatty acid methyl esters were separated from the non-hydroxy fatty acid methyl esters on a column of Florosil (Menkes, Philippart, and Fiol, 1965) . The latter were eluted with 30 ml. hexane and 20 ml.
hexane-diethyl ether (99 :1 v/v) and the former with 50 ml. hexane-diethyl ether (9 :1 v/v). The hydroxy fatty acid methyl esters were acetylated by refluxing with acetic anhydride for 1 hr in a sand bath, excess of the reagent being evaporated in vacuo at 70° (Tulloch, 1964) . The non-hydroxy and the acetylated hydroxy fatty acid methyl esters were then applied to the panchromatograph, using a temperature programme of 200 to 2300 for the former and 220 to 2400 for the latter. Table I shows the analysis of the major lipids in the four cases. The white matter in Case 1 shows a loss of phospholipid but is not otherwise significantly abnormal. The level of cerebroside in the cortex is slightly lower than was previously found in both fresh brain and after two weeks fixation in formalin (Cumings, 1953) but corresponds to the level found after five years' fixation in our experience. It should be emphasized that the level of cerebroside in the white matter does not appear to have been affected by formalin fixation. Levels of cerebrosides have been determined in more than 60 normal brains examined over the past 15 years, both fresh and after one to three months in formalin. The mean figures for fresh white matter and cortex are l l-% and 4-1 % and for formalin-fixed tissue 11 2% and 3-9%. There is a slight loss of cerebroside in the cortex in each of the other three cases. This lowered concentration of cerebroside in the cortex is easily seen in TLC, as shown in Fig. 1 where two separate samples taken from Case 4 are compared with a normal control using equivalent amounts of brain in all lipid samples applied to the plate.
Plasmalogens were estimated in Case 4 and the findings are recorded in Table II together with  normal figures. The results of the analysis of the distribution of fatty acids in cerebroside and sulphatide of Case 4 are given in Tables III and IV , and compared with results of similar examinations made from three adult brains of control subjects. All the results are given as the means of duplicates in the patient and from means of duplicates of all the control brains. The variation between each pair of duplicates was less than 5 %. of phenylketonuric patients (Poser and van Bogaert, 1959; Crome et al., 1962; Gerstl, Malamud, Eng, and Hayman, 1967) . These areas are not uniformly distributed throughout the brain and Poser and van Bogaert (1959) Gerstl et al. (1967) , who estimated the unsubstituted and the 2-hydroxy fatty acids in whole white matter, showed a loss of mono-and polyunsaturated acids in the extensively damaged areas. They suggest that there may be a disturbance in the build-up of long chain fatty acids from the shorter chain fatty acids. Menkes as well as Foote et al. (1965) have studied, as we have, both the hydroxy and the non-hydroxy fatty acids in cerebrosides and sulphatides. All three groups of workers have found a slight reduction in 24 :1 nonhydroxy acids in both these lipids with only minor variations from the normal in the hydroxy fatty acids. Menkes (1966) 
